It has been well demonstrated that H+and Cl-are actively transported in the isolated amphibian stomach epithelium (HOGBEN,1955; HEINZ and DURBIN, 1959; FORTE et al.,1963) .In addition to these ions,Na+is also actively transported in the epithelium (FLEMSTROM,1971; FLEMSTROM and OBRINK,1972) .The active Na+transport in mammalian stomach epithelium has been also reported by several authors (WRIGHT,1962; CUMMINS and VAUGHAN,1965; KITAHARA, 1967; KENDALL and WRIGHT,1967) .
It is known that the mechanism of active Na+ transport is sensitive to temperature lowering:it is,in general,inhibited at low temperatures (CARPENTER and ALVING,1968; CARPENTER,1970; GORMAN and MARMOR, 1970 a,b) .This may be also the case with the mechanism in the stomach epithelium.However,as the body temperature of amphibia varies with the environmental temperature,it Effect of DNP(2,4-dinitrophenol) DNP also decreased the membrane potential. Figure  5 shows an effect of 10-4M DNP.The membrane potential in normal solution was-20mV on the average.The potential decreased to-15mV about 20min after applying DNP and-13mV about 40min after it.The membrane potential completely recovered after washing out DNP.
Effects of changes in external K+concentration
Removal of external K+resulted in a decrease in membrane potential. Figure  6 shows an effect of the removal of external K+.The membrane potential in normal solution was-21mV on the average.After immersing the stomach in K+-free solution,the membrane potential decreased gradually and reached an almost steady level in 30min at which the potential was about-15mV.The membrane potential completely recovered 30 min after returning the preparation in normal solution. Figure 7 shows a relationship between the membrane potential and external K+concentration,and the effect of 10-5M ouabain on the relationship.The higher K+concentrations and lower K+concentrations than normal one and that Effect of exposure to isotonic NaCl solution containing EGTA It is well known that an increased intracellular Na+ stimulates a Na+pump (KERKUT and THOMAS,1965; THOMAS,1969) . YAMAGUCHI(1975) observed that the cell membrane of the anterior byssal retractor muscle of Mytilus is markedly hyperpolarized when the muscle is returned to the normal solution after being exposed to isotonic NaCl solution with EGTA.He attributed the hyperpolarization to an increase in intracellular Na+and the consequent activation of an electrogenic Na+pump.A similar method for increasing intracellular Na+concentration was used in the present experiment.The resting membrane potentials of mucous epithelial cells in normal solution were measured,the preparation was equilibrated in K+-free solution for 20min,then it was exposed to isotonic NaCl solution containing 2mM EGTA for 10min and then the preparation was restored to the K+-free solution for another 10min.After this period,normal solution was readmitted. One of the experimental results is shown in Fig.8 .The membrane potential in normal solution before the treatments was-20mV on the average,and it decreased to-10mV during the treatments.Following the readmission of normal solution,the membrane potential increased transiently beyond the control level and then returned to it with time.The transient increase in membrane potential, as well as the hyperpolarization,was blocked by 10-5M ouabain (Fig.9) .
When the preparation was treated only with K+-free solution,the transient increase in membrane potential following readmission of normal solution was not observed as shown in Fig.6 or was small,depending on the time of the treating period.When the time of the treating period was 60min or less,the transient increase was not observed,and when the time was 120min or more,a small transient increase was observed. Transient hyperpolarization of the membrane after exposing mucous epithelial cells to isotonic NaCl solution with 2mm EGTA(0 K+,0 Cat+solution).The preparation was exposed to K+-free solution(0 K+solution)for 20min and then to 0 K+, 0 Cat+solution for 10min.After this period,the preparation was restored to 0 K+ solution for another 10min and then normal solution was readmitted.Each point shows the mean with the standard deviation(n=4-10,from one animal). Fig.9 . Block of the transient hyperpolarization of membrane by 10-5M ouabain.The preparation was exposed to K+-free solution(0 K+solution)for 20min and then to isotonic NaCl solution containing 2mM EGTA(0 K+,0 Ca2+solution)for 10min. After this period,the preparation was restored to 0 K+solution for another 20min and then normal solution was readmitted.The ouabain was introduced 10min before the readmission of normal solution.Each point shows the mean with the standard deviation(n=4-13,from one animal). As discussed above,it is possible to consider that an active Na+transport mechanism contributes to the maintenance of the membrane potential of mucous epithelial cells in the newt stomach even under low temperature conditions and that the decreases in the membrane potential observed in the present study were brought about by the inhibition of the Na+transport.However,another possibility can be also considered.Since H+and Cl-are also actively transported in the stomach epithelium (HOGBEN,1955; HEINZ and DURBIN,1959; FORTE et al.,1963) ,the potential decreases might be brought about by the inhibition of H+transport or Cltransport or both.Though ouabain is generally recognized as an inhibitor of Na+ transport,it also inhibits the active transport of Cl-in frog stomach epithelium (COOPERSTEIN,1959) . DURBIN and KASBEKAR(1965) reported that addition of DNP to the external solution inhibited the activity of H+transport in the frog stomach. DAVIS et al.(1965) reported that the removal of K+from the medium bathing the frog stomach epithelium resulted in a decrease of the H+secretory rate to zero.Recently,it was demonstrated that H+is transported in exchange for K+by(H+,K+)-ATPase (SACHS et al.,1976; SCHACKMANN et al .,1977) . These facts support the above alternative possibility .
In the present study,however,the membrane potentials were not recorded from oxyntic cells,which are considered to be H+secretory ones,but recorded from mucous epithelial cells.The mucosal surface of newt stomach consists of mucous epithelial cells and gastric pits.The mucous epithelial cells have numerous mucous granules and are considered mucous secreting cells (KANNO et al .,1971) . So that it seems unlikely that an inhibition of H+transport is involved in the membrane potential decreases observed in the present study. SCHACKMANN et al. (1977 )and SACHS et al.(1976 suggested that the ATP-dependent exchange of H+ for K+in mammalian stomach epithelium is electroneutral one.The transport of H+in the bullfrog tadpole stomach is not manifest until late in the metamorphic development,concomitant with the development of the characteristic oxyntic cell, while the transport of Cl-and Na+are observed even at the early metamorphic stages which contain only one epithelial cell type,the columnar epithelial cell (FORTE et al.,1969) .The columnar epithelial cell is a mucous secreting cell and has morphological similarities to the surface mucous epithelial cell of stomach epithelium in the adult frog. FORTE et al.(1969) also reported that,for the early tadpole,the transmucosal potential difference was dependent upon the presence of Na+in the nutrient bathing solution and that the potential difference was sensitive to ouabain or to the complete omission of K+from the nutrient solution. From the facts mentioned above,the potential decreases observed in the mucous epithelial cells of newt stomach in the present study seem to be brought about by the inhibition of Na+transport rather than the inhibition of H+transport or Cltransport or both,though the possibility that the inhibition of Cl-transport is involved in the potential decreases still remains because the mucous epithelial cell of newt stomach might have a mechanism for Cl-transport . et al.,1970; LYONS and RAISON,1970; SEELIG and HASSELBACH,1971; THOMPSON and PARKS,1972 We wish to thank Professor Sanae Yamada for his continuous encouragement during this study.We also wish to thank Dr.Yoshiki Shiba for his helpful suggestions.This work was supported by Grant-in-Aids(No.48-801557,49-901040,49-930417 and 49-948152) for Scientific Research from the Ministry of Education,Science and Culture of Japan.
